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Contents S1 were used in a series of polymerase-mediated single base extension steps with the 3' hydroxyl groups de-blocked and fluorescent labels cleaved off after each round of extension. By collecting fluorescent images of the flow cell after each extension reaction, the incorporated nucleotide at each cluster can be identified. After the sequencing run, cluster sequences are determined and quality filtering is applied.
The RNA-Seq data was analyzed using R Bioconductor package DESeq which estimates variance-mean dependence in count data from high-throughput sequencing assays and test for differential expression based on a model using the negative binomial distribution (1) . Normalization was performed by the TMM (trimmed mean of M) method where the sample whose 75%-ile (of library-scale-scaled counts) is closest to the mean of 75%-iles as the reference. This adjustment is applied to the library size (total sample counts) to account for the compositional bias. In order to estimate the biological or sample-to-sample variability the dispersion parameter is estimated as the overdispersion relative to the Poisson distribution. When a negative binomial model is fitted, the dispersion parameter is calculated by the quantile-adjusted conditional maximum likelihood (qCML) method.
Cluster Analysis of Genes Identified in RNAseq.
A matrix of pairwise correlations was generated for the expression patterns of genes that had an abundance > 1.4 RPKM in at least one of the twelve RNAseq datasets generated as described above. This condition was satisfied by 11,691 genes. The sub-matrix corresponding to the pairwise correlation coefficients between a selection of 110 proteostasis genes was then isolated and the genes were clustered hierarchically based on their patterns of correlations using squared Euclidean distance as a distance function and the single linkage algorithm to determine intercluster dissimilarity, as implemented in Mathematica 9.0. These clusters were used to draw the dendrogram in Figure 3B .
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The network graph in Figure 3C was prepared by representing each of the proteostasis genes mentioned above as a vertex and connecting the vertices that have pairwise correlation coefficients > 0.9. This yielded 549 edges (out of a maximum of 5,995 possible), each representing a strong correlation between the expression patterns of a pair of genes. To estimate the number of false positives in this set of edges, we first standardized the data gene-by-gene, and then randomly permuted the data sample-bysample. This procedure is equivalent to generating a random set of data drawn from the same distributions as the samples in the experimental data set. The pairwise correlation coefficients for the random dataset were calculated and a submatrix of a selection of 110 of the randomly generated "genes" was isolated. This submatrix had only 5 correlation coefficients that were > 0.9, suggesting that the false positive rate in our selection of edges is around 1%. The network graph in Figure 3E is a subgraph of Figure 3C showing only the vertices that are connected to the vertex that represents DNAJB1.
Sample Preparation, Labeling, and Analysis for TMT-MuDPIT Experiments.
MilliQ-purified water was used for all preparations, and only mass spectrometry grade solvents were employed. Buffer A consisted of 5% acetonitrile and 0.1% formic acid, (3, 6) . Quantitation was performed using Census7 (7) , followed by deconvolution of isotopic impurity as reported in the lot analysis supplied by Thermo Fisher, and finally normalization of ratio values based on the mode. Redundant peptides were generally assigned to all proteins. For several proteins, increases with HSF1 activation were observed that did not correspond to the RNAseq. In each case, a shared peptide with HSPA6 or HSPA1A was responsible for the entire increase while unique peptides did not change. These proteins were hence not considered to have changed with HSF1 activation.
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Table S2 (Supplement to
Name Forward Reverse BAG3 5'-TGGGAGATCAAGATCGACCC-3' 5'-GGGCCATTGGCAGAGGATG-3' CRYAB 5'-CCTGAGTCCCTTCTACCTTCG-3' 5'-CACATCTCCCAACACCTTAACTT-3' DNAJB1 5'-TGTGTGGCTGCACAGTGAAC-3' 5'-ACGTTTCTCGGGTGTTTTGG-3' HSPA1A 5'-GGAGGCGGAGAAGTACA-3' 5'-GCTGATGATGGGGTTAACA-3' HSP90AA1 5'-GATAAACCCTGACCATTCC-3' 5'-AAGACAGGAGCGCAGTTTCATAAA-3'
